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XVIII.—Additions to the Fauna of the Lower Carboniferous 
Limestones of Leslie and St Monans, Fife. By JAMES WRIGHT, 
Jun. 

(Read 21st February 1912.) 

THE fossils enumerated in the following lists were collected at 
two localities, namely, at Leslie in the central part of Fife, and 
on the shore at St Monans in the east of the county. 

In giving these lists, I do so not only for the sake of adding to 
the lists already published, but also to draw attention to the 
occurrence in Fife of rare species, some of which do not seem to 
have been recorded from rocks of Lower Carboniferous age in 
Scotland* 

Since the publication of Dr Hind's monograph on the lamelli-
branch and gasteropod fauna, discovered by Mr Tait, in the 
Millstone Grit of Scotland,1 considerable interest has been at
tached to the occurrence of similar species of shells lower in the 
Carboniferous sequence. Mr John Smith of Dairy, in his paper 
on the Lower Carboniferous rocks of the Solway,2 gives a list 
of the fossils found at Arbigland, and among the lamellibranchs 
he records the interesting form Frothyris elegans, Meek, which up 
to that time (1910) had in Scotland only been found in the Mill
stone Grit. So far as I can discover, this is the only record of 
this shell occurring in Scottish Lower Carboniferous rocks. It 
is a curious fact, therefore, that at the Fife localities herein noted, 
we not only find Prothyris elegans, but also other two lamelli
branchs of the American type which occur in the Millstone 
Grit, as well as other rare Lower Limestone species. The 
two localities mentioned in this paper are separated by about 
twenty miles. There is very little doubt as to the stratigraphical 
position of at least one of the sections, namely, that of St Monans, 
where the strata are exposed along the shore and have been 
accurately defined by Mr Kirkby. Moreover, since the Leslie 
limestone is classed by the Geological Survey as the Hurlet 
seam and has yielded a large suite of fossils, and since the bed 
occupying this position at St Monans has, so far, yielded com
paratively few forms, it seems desirable for the sake of com
parison to give the lists together. 

The fossils herein named have been submitted to the following 
specialists :—the crinoids to Dr F. A. Bather ; the fish remains 
to Dr R. H. Traquair ; the lamellibranchs to Dr Wheelton Hind; 

1 Trans. Soy. Soc. Edin., voL xlvi. part ii., 1908 (No. 16). 
8 Trans. Geol. Soc Olas., vol. xiv. part i., 1910, p. 30. 
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and all the other classes to Dr G. W. Lee. I desire to express my 
sincere thanks to all these gentlemen for their kindness in deter
mining the specimens. 

LESLIE SECTION. 

The Leslie section is seen about a mile north of the town. The 
limestone here was worked on an extensive scale up till about 
four years ago. At first it was worked open cast, latterly by 
mining, but the works are now abandoned and flooded out. 

So far as can be ascertained the limestone is about 12 feet thick, 
bluish grey in colour, and contains many fossils, including corals 
like Lithostrotion and crinoid remains. It is dolomitic in parts, 
with many cavities lined with crystals of pearl spar, iron pyrites, 
chalcopyrite, and occasionally fine tufts of small blade-shaped 
crystals of a peculiar form of marcasite. Above the limestone 
is a group of grey shales full of nodules and bands of ironstone. 
The shales pass upwards into a sandstone, and the latter is here 
overlaid by one of the dolerite sills which are abundant in this 
district. The beds have a gentle dip to the north. 

As a rule, good determinable fossils are difficult to get in the 
limestone itself, and the additional species now given were all 
taken from a band in the shales, 6 feet or thereby above the 
limestone. This band is about 1 foot thick and crowded with 
fossils, chiefly small crinoid ossicles, head and tail pieces 
of trilobites, lamellibranchs, and an occasional gasteropod, 
brachiopod, or coral. Speaking generally, with the exception 
of this band, the shales are rather barren, although an occasional 
specimen of lamellibranch or other shell occurs either above or 
below this horizon. 

With regard to the fossils recorded by the Survey from Leslie 
and enumerated in the appendix of the " Memoir on Central and 
Western Fife and Kinross," pp. 211-251, I am not sure of the 
horizon from which they were obtained. Probably most of the 
specimens were taken from this same band since I have found 
nearly all the recorded species occurring together with the 
additional ones. The Survey list comprises 36 species ; the 
additions now given number 27, making a total of 63 species from 
this locality. 

In reviewing the list, most of the fossils, other than the lamel
libranchs, call for little remark, since they belong to species which 
have long been regarded as characteristic of the Lower Limestone 
group. Apart from crinoid debris, perhaps the most abundant 
fossils in the bed are the lamellibranchs, of which 28 species 
are now recorded. The commonest shell is undoubtedly 
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Pseudamusium concentricum, with Amusium concentricum a good 
second. Other abundant forms are Ctenodonta Icevirostris, 
Nuculana attenuata, and the various species of Aviculopecten. 
Among the rarer species the most interesting is the shell of 
American type Prothyris elegans, which is here found, as in the 
Millstone Grit, existing side by side with the common Nucula 
gibbosa, Nuculana attenuata and Ctenodonta Icevirostris. Another 
interesting form is SanquinoUtes abdenensis, the specimens of 
which, however, are smaller than the typical variety found in 
the Abden limestone. Conditions here probably were not entirely 
favourable to their development. In the St Monans and Htten-
weem section Mr Kirkby records the species as being very plenti
ful in a bed 300 feet below the Hurlet limestone, but remarks 
that it has not been seen in higher strata in the section. Of 
course its occurrence at Abden, as well as low in the Calciferous 
Sandstone Series, proves it to have had a long time range, and it 
may well be that it will yet be found in still higher strata. Leslie, 
however, seems to be the highest horizon in Fife in which it has 
been found. 

Two corals occur along with the other fossils, one evidently 
a Zaphrentis, usually very poorly preserved, and the other a 
species of Pakeacis, probably P. cyclostoma, found adherent 
generally to the shells of the lamellibranchs. Brachiopods are 
comparatively rare, the most abundant perhaps being the 
two species of Productus—P. longispinus and P. semireticuhxtus* 
Of rarer occurrence are the species of Lingula, Athyris, etc. 

ST MONANS SECTION 

The section of the Lower Limestone series, about 365 feet 
thick, which is so finely displayed along the shore to the east 
of St Monans, contains, according to the late Mr Kirkby's table 
published on pp. 149-150 of the Geological Survey Memoir on 
Eastern Fife, at least six distinct marine platforms, separated by 
strata of varying thicknesses containing no marine fossils. If 
we count another thin bed occurring about the middle of the 
series which Mr Kirkby seems to have missed (no. 27a on sub
joined table) we find the total raised to seven. For convenience 
Mr Kirbky's table is here abbreviated, and slightly altered. 

Section of the Lower Limestone Group, seen on shore from 
St Monans to the "whi te" or Hurlet Limestone under Coal 
Farm; showing position of marine beds and characteristic 
fossils. [Modified after J. W. Kirky]. 
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No. Feet Inches. 
1. Shale, grey, marine fossils . . . . 1 5 0 
2 . LIMESTONE, Hosie (Tabulipora scotica, 

Zaphrentis constricta) . . . . 2 4 
3. Shale, marine fossils . . . . . 2 0 
4 to 18. Strata . 77 9 

19. SHALE and CEMENTSTONE (Ubcrinus, Pro-
toschizodus curtus, Schizodus Wheeleri, 
Limatulina alternata) . . . . 2 5 0 

2 0 to 27. Strata 47 9 
1 2 7 A . CEMENTSTONE (Crinoids, Productus) . . 0 6 
2 8 to 32. Strata. 4 8 0 
33. SHALE, calcareous and fossiliferous in lower 

portion (Platycrinus, Graphiocrinus, Bur-
sacrinus, Nucula scotica) . . . 5 0 0 

34. LIMESTONE, Hosie, crinoidal . . . 5 0 
3 5 to 47 . Strata 3 8 3 
48 . Shale, marine fossils . . . . . 0 0 
49 . LIMESTONE, Hosie (Productus giganteus) . 2 0 
5 0 to 52 . Strata 1 0 0 
53 . LIMESTONE, pseudo-brecciated, crinoidal . 7 0 
5 4 to 57. Strata 1 2 0 
58. LIMESTONE, " white " or Hurlet (Lithostro-

tion junceum, L. irregulare) 
[? equivalent of Leslie Limestone (Litho-

strotion junceum, Prothyris elegans, etc.] 1 8 0 
59. Shale, marine fossils . . . . . 4 0 

From a palseontological point of view some of these marine 
zones are very interesting, and, although they have not yielded 
so many forms as one might have expected, there is no doubt that 
by consistent working a tolerable addition could be made to the 
lists now recorded. Even at this stage, however, it is interesting 
to note the occurrence of the various species. 

From the Hurlet .or White Limestone of St Monans, and shale 
underlying (Nos. 58 and 59 of table), Mr Kirkby gives a list of 
1 5 species, most of which occur in the Leslie section. It will 
be noticed that the bed here is immediately overlaid by a fireclay 
or marl with no marine fossils. No doubt had a marine shale 
taken its place we should have had a fauna analogous to that 
of Leslie. For the purpose of this paper we may, therefore, take 
the fauna of the latter bed as a typical Hurlet one, and one 
that might reasonably have been expected to occur had conditions 
been favourable towards the end of the white limestone period. 

1 This bed is not on Mr Kirkby's table. 
NOTE.—The measurements are probably underestimated. Some of the beds 

thicken towards low water mark. 
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No fossils of particular note having been recorded from the 
two intervening limestones we pass directly upwards through 
69 feet of strata to the Hosie limestone, No. 34, from the overlying 
shale of which, No. 33, Mr Kirkby records some 25 species. 

ZONE 33. 

The great majority of the fossils from this zone are ostracods 
along with the lamellibranchs, Edmondia unioniformis, Nucula 
scotica, and Nuculana attenuata. To the list given by Mr Kirkby 
I can only add at the present time 5 species, which include 3 species 
of crinoids belonging to the genera Platycrinus, cf. Graphiocrinus, 
and Bursacrinus or Delocrinus. These crinoids consist of cups 
only and are very rare: they are found in the calcareous shale 
directly above the limestone. Dr Bather 1 remarks that the 
cups are very interesting from an evolutionary point of view, 
and of the specimens referred to cf. Graphiocrinus, he says, " they 
present somewhat a novel type of structure, in that the anal area 
within the limits of the cup is entirely filled by the posterior 
basal. The genus is probably one of the Graphiocrinidce." 
And of the specimens referred to Bursacrinus or Delocrinus, 
he further remarks, " it is also somewhat novel; the cup is 
conical; the posterior basal large, and the space between the 
left and right posterior radial is occupied by a trapezoidal plate 
which we may call for the present anal X . " The specimen re
ferred to Platycrinus consists only of the dorsal cup and is not 
complete enough to be specifically identified. With the ex
ception of Platycrinus I have not seen any cups quite like these 
from any of the Lower Limestones of Fife. 

ZONE 27A. 

Forty-eight feet higher we meet with another marine zone, 
No. 27A. It is a persistent bed, very concretionary, 6 inches or 
more in thickness, and can be traced along the whole line of 
beach from high to low water mark. Its fossils largely consist 
of robust crinoid stems and ossicles, along with Productus and 
other shells and a few fragmentary fish remains. In the absence, 
however, of good, specimens one cannot say much about the 
fossils of this zone. 

ZONE 19. 

Passing upwards through 47 feet 9 inches of strata, we arrive 
at zone No. 19, one of the most interesting platforms, and one 
which has yielded the great majority of the fossils from this 

1 In a letter acknowledging the specimens. 
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section. It consists of a group of grey and black shales, more 
than 25 feet thick, characterised throughout by the occurrence 
of bands and nodules of ironstone and cementstone. 

It will be noticed in Mr Kirkby's table that a coal seam 2 feet 
thick directly underlies the beds we are now considering. Above 
the coal the shale is dark, carbonaceous, and charged with plant 
remains. It retains this character for about 3 feet in an upward 
direction. It then undergoes a change, becomes very hard and 
calcareous, and more or less nodular. Tracing it in a seaward 
direction, however, it gradually merges into a more continuous 
band, 9 inches thick, which, at one point, projects as a prominent 
reef above the level of the shales. Though still charged in 
many places with plant remains, particularly towards low water 
mark, it is also replete with small crinoid ossicles, stems, and cups, 
lamellibranchs, and other fossils. From this band most of the 
additional fossils were obtained. Viewed from various aspects 
it is a peculiar one. Externally it weathers red, but on a fresh 
fracture it is grey in colour, and if a hand specimen, taken from 
a part studded with carbonised plant fragments, were presented 
to an observer unfamiliar with the locality, it might at first sight 
be mistaken for a volcanic tuff. It is, however, undoubtedly 
a non-volcanic sediment. Certain parts of the band are more 
or less free from plant remains and in these parts many lamel
libranchs are found. In the more continuous parts where 
plants are abundant lamellibranchs are less common, and it is 
this material which has yielded the fish remains. In the case 
of the fishes we have one of these rare instances of a commingling 
of the estuarine type Rhizodus ornatus and the marine type 
Ps&phodus magnus. So far as the plants are concerned none can 
be recognised with the exception of one or two referred to 
Lepidodendron. 

It is not often that one meets with a bed of this description 
in which one may see such an admixture of remains of marine 
and terrestrial life. It is also interesting to note that, while in 
Fife we have many examples of coal seams directly underlying 
limestones, we have in this case evidence of a more transitional 
character. The area here evidently occupied the fringe of the 
marine region of the time, for, as Sir A. Geikie remarks, the whole 
group of shales (zone 19) may represent what is probably a thick 
limestone elsewhere. 

With regard to the fossils given in the memoir on Eastern 
Fife, I have taken those of locality No. 48 as being presumably 
from this same zone. The list of species recorded by the Survey 
numbers 21. The additional species bring that total up to 84. 

The most noticeable fossils are the stems and ossicles of the 
crinoid referred to ? Ulocrinus, the cups of which are also very 
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common. With perhaps the exception of Invertiel I have not 
yet seen a locality in Fife where cups are so abundant within so 
small an area. The cups here are found in the hard cementstone, 
as well as for a short distance in the overlying shale, but in the 
latter material they are generally crushed. In a series of speci
mens one notices a variation in the shape of the cup, but whether 
this feature is of any specific importance it is impossible to say. 
It is unfortunate that a series of specimens showing the arm 
structure of this interesting crinoid has not been obtained. 
As it is, cups of this type have in Scotland generally been re
ferred to de Koninck's species Hydreionocrinus ghbularis. They 
occur in Fife at various horizons in the Lower Limestones, on the 
Kirkcaldy coast section as well as inland at Invertiel, Roscobie, 
Duloch, Charlestown, Bishop Hill, and Cults, and in the Upper 
Limestones at Stenton. 

A crinoid referred to Pisocrinus has been recorded from this 
locality, but since cups are so common, and, so far as I have yet 
seen, consist of the one species, it seems reasonable to conclude 
that ? Ulocrinus is the species referred to. 

A notable feature among the other fossils is the scarcity of 
gasteropods and cephalopods, only 4 species of each class being 
recorded. Corals, so far as I have seen, are entirely absent. 
Specimens of bryozoa are, however, tolerably common, and, in a 
somewhat less degree, those of the brachiopods ; but of all the 
classes, unquestionably the most abundant, both as species and 
individuals, are the lamellibranchs, of which 40 species are given 
in the list. In addition to the various species of Aviculopecten 
and Syncyclonema, some of the commoner forms are Sedgwickia 
gigantea, Scaldia Benedeniana, and Sanguinolites tricostatus. 
This seems to be the highest horizon in Fife in which Sedgwickia 
gigantea has been found, and it is interesting to find it occurring 
here associated with many more of its fellows of the same class 
than in the Randerstone section of the Calciferous Sandstones. 
Several other species deserve notice. Grammatodon obtusus9 

Edmondia senilis, and Limatulina aUernata, which are not un
common here, were only recently recorded, for the first time in 
Scotland, from the Arbigland rocks by Mr John Smith.1 Another 
noteworthy fact is the occurrence of the shells of American type, 
Protoschizodus curtus and Schizodus wheeleri, both of which were 
only previously found in the Millstone Grit. So far I have not 
yet seen Proihyris elegans in this section. 

Above the cementstone just described the remainder of zone 19 
is not so fossiliferous, although shells and others fossils occur both 
in the soft shales and ironstone nodules. Evidently conditions 
were not so favourable to the incoming of a fauna on so extensive 

1 See Mr Smith's paper already referred to. 
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a scale. Specimens of Productus and other shells are occasion
ally found in some of the higher nodules. Crinoid remains are 
also sufficiently abundant to form in some places layers 2 to 3 
inches thick in the shales. At about 7 feet from the top of the 
zone the last of these layers is seen, beyond which sandy bands 
predominate until the overlying sandstone is reached. 

ZONE 1. 

We now ascend through 77 feet 9 inches of strata to the highest 
beds on the table Nos. 3, 2, and 1. This group has not produced 
many fossils, the recorded list only numbering some 8 species. 
Good specimens are difficult to obtain here and it is a slow process 
making up a list. In the meantime I can only add 11 species, 
making a total of 19, all of which will be found in the appended 
list. The limestone (No. 2) here is grey, weathers yellow, and 
shows abundant " cauda-galli " impressions. Probably the most 
noticeable fossils are Tabulipora scotica and Zaphrentis constricta 
which are found on the weathered surfaces. 

SUMMARY AND CONCLUSION. 

Summarising the lists we find that the total species now re
corded from the various beds number 195. Of these 89 were 
previously recorded by the Geological Survey, or by Mr Kirkby, 
so that the additions here given number 106 species. The 
Leslie section contributes 63 species, of which 28 are lamelli
branchs, the principal shell being Proihyris elegans. One new 
species occurs here. 

In the St Monans section, exclusive of the Hurlet limestone, 
the total species now number 132. An interesting feature here 
is the occurrence at 74 feet above the Hurlet seam (zone 33) of 
the peculiar crinoid cups already referred to as belonging to the 
genera cf. Graphiocrinus and ? Debcrinus. The principal bed, 
however, in this section lies 220 feet above the Hurlet Lime
stone, and is referred to as No. 19 zone ; it contributes a total of 
84 species, 40 of which are lamellibranchs, the chief forms being 
Protoschizodus curtus and Schizodus wheeleri, now recorded for 
the first time in Lower Carboniferous rocks. One new species 
also occurs here. 

Of the total list of lamellibranchs 18 species are new to the 
Carboniferous Limestone series of the East of Scotland. Most of 
these have been recorded by Mr Smith from the same strata in 
the West of Scotland with four exceptions (noted below.) 

In making a comparison of the lists now given one must, of 
course, make due allowance for the difference in material.in 
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which, the fossils are embedded and the different physical con
ditions thereby indicated. It will be noticed that many of 
the species are common to both sections. Although the Hurlet 
Limestone has been taken as a convenient dividing line between 
the Calciferous Sandstone series and the Carboniferous Limestone 
series, it has long been known that many species first appear long 
prior to the deposition of that bed and existed in the Scottish 
area long afterwards. This is well exemplified in the case of the 
lamellibranchs. Of the 26 species noted by Dr Hind from the 
Millstone Grit, 10 at least occur in the Lower Limestones, and 6 
of these also in the Calciferous Sandstones. The occurrence 
in Fife of the American shells Schizodus wheeleri,1 Protoschizodus 
cwrtus, and Proihyris elegans, and of the last named in the West 
of Scotland, proves that these types came into existence in early 
Carboniferous Limestone-times. And it does not seem unreason
able to infer that, as research is carried on, other species of the 
Millstone Grit types will yet be discovered in the Carboniferous 
Limestone series in Fife or elsewhere. In a migratory class like 
the lamellibranchs it is perhaps not surprising to find species in 
rocks which formerly were thought to be distinguished by the 
absence of such forms.2 So far as the correlation of our Scottish 
limestones is concerned future work alone will show the true value 
of the distribution of the class. 

The following are new to the Carboniferous Limestone series 
of the East of Scotland:— 

Amusium concentricum, Edmondia senilis, Grammatodon ob-
tusus, Limatulina aUernata, IAmatulina sp. nov., Myalina lamel-
losa, Myalina peralata, Nothamusium sp. nov., Pseudamusium 
concentricum, Protoschizodus impressus, Protoschizodus curtusi 

Proihyris elegans, Scaldia benedeniana, Scaldia fragilis, Schizodus 
wlieeleri, Sedgwickia scotica. 

Most of these have been recorded by Mr Smith from the Car
boniferous Limestone series of the West of Scotland, with the 
following exceptions :—Protoschizodus curtus, Schizodus wheeleri, 
Limatulina sp. nov., Nothamusium sp. nov. 

LIST OF THE FOSSILS FROM THE HURLET LIMESTONE OF LESLIE. 

Actinozoa. 
Zaphrentis sp. 
Palceacis cyclostoma, Phill. 
IAthostrotion junceum, Flem. 

1 This shell also occurs in Russia. 
2 Since the above was written I have found that very characteristic " Isle of 

Man shell," Posidonomya becheri, in the Calciferous Sandstone Series of Fife, 
viz. in the " Crangopsis bed " at Ardross. 
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Crinoidea. 
*Platycrinus sp. 

Echinoidea. 
? Archceocidaris Urei, Flem. 

Ostracoda. 
*Leperditia Okeni, Miinst. 

Trilobita. 
*Phillipsia mucronata, M'Coy. 

Bryozoa. 
*Ceriopora sp. 
*Fenestella multiporata, M'Coy. 
*Sulcoretepora sp. 

Brachiopoda. 
Lingula mytiloides, Sow. 

*Athyris Roissyi, Lev. 
*Chonetes laguessiana, de Kon. 
*Chonetes polita, M'Coy. 
^Productus longispinus, Sow. 
* „ semireticulatus, Martin. 
*Rhynchonella pleurodon, Phill. 
*Spirifera ovalis, Phill. 
* „ trigonalis, Martin. 
* „ Urei, Flem. 
*Spiriferina cristata, Schloth. 
*Streptorhynchus crenistria, Phill. 
*Terebratula hastata, Sow. 

Lamellibranchiata. 
*Aviculopecten interstitialis, Phill. 
* „ subconoideus, R. Eth., jun. 

,, knockonniensis, M'Coy. 
„ claihratus, M'Coy. 

Amusium concentricum, Hind. 
Gypricardella rectangularis, M'Coy sp. 

„ concentrica, Hind. 
*Edmondia unioniformis, Phill. 
* „ rudis, M'Coy. 
Ctenodonta Icevirostris, Portl. 
* Species marked with asterisks were all previously recorded by Mr Kirkby 

and the Geological Survey, whose nomenclature is used here. 
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*Grammatodon semicostatus, M'Coy. 
Limatulina sp. nov., Hind. 
Nucula luciniformis, Phill. 

* „ acuta, J. de C. Sow. 
* „ gibbosa, Phill. 
*Nuculana attenuata, Phill. 
*Protoschizodus axiniformis, Portl. 

„ obliquus, M'Coy sp. 
„ impressus, de Kon. 

Pseudamusium anisotum, Phill. sp. 
„ concentricum, Phill. sp. 

Prothyris elegans, Meek. 
PosidonieUa sp. 
Scaldia benedeniana, de Kon. 

» fragilis, de Kon. 
Sanguinolites abdenensis, K. Eth., jun. 

* „ striato-lamellosus, de Kon. 
Sedgwickia scotica, Hind. 

*BelUrophon Urei, Flem. 
*Euomphalus tuberculatus, Flem. 
*Loxonema sp. 
*MacrocMiwa fusiformis, Sow. 
* „ imbricata, Sow. 
*Naticopsis plicistria, Phill. 
Dentalium sp. 

Conularia quadrisulcata, Sow. 

*Orthoceras attenuatum, Flem. 
* „ lineale, de Kon. 

Cyrtoceras rugosum, Flem. 
? Glyphioceras sp. 

LIST OF THE FOSSILS FROM ZONES 33 , 19, AND 1, LOWER CAR
BONIFEROUS LIMESTONE SERIES, EAST OF S T MONANS. 

ZONE 3 3 (74 feet above Hurlet Limestone). 

*Palwocoryne. 
Actvnozoa. 

Zaphrentis constricta, Carr. 
*Syringopora sp. 
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Platycrinus 
Cf. Graphiocrinus 
Bursacrinus or Delocrinus 

Crinoidea. 

\ calices of. 

Echinoidea. 
*Archceocidaris sp. 

Annelida. 
*Spirorbis Eichwaldi, R. Eth. 

Ostracoda. 
*Bairdia ampla, Reuss. 
* „ plebeia, Reuss. 
* „ subelongata, J. and K. 
*Beyrichia radiata, J. and K. 

*Cytherellaovalis, Stodd. 
*Kirkbya oblonga, J. and K. 
* „ umbonata, d'Eichw. 
*Leperditia Okeni, Miinst. 
*Ulrichia bituberculaba, M'Coy. 

Trihbita. 
*Phillipsia Eichwaldi, Fisch. 

Bryozoa. 
*Diastopora megastoma, M'Coy. 

Brachiopoda. 
*Proditctus aculeatus, Mart. 

Chonetes laguessiana, de Kon. 

*Edmondia unioniformis, Phill. 
*Nucula scotica, Hind. 
*Nuculana attenuata, Flem. 

* Lacuna antiqua, M'Coy. 
*Macrochilina michotiana, de Kon. 
*Naticopsis sp. 

sp. 

Lamellibranchiata 

Gasteropoda. 
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ZONE 19 (220 feet above Hurlet Limestone). 
Actinozoa. 

*Chaetetes tumidus, Phill. 
Crinoidea. 

*? Vlocrinus (calices of) 
(Pisocrinus of H.M. Geological Survey Memoir of East Fife.) 

Oslracoda. 
? Entomoconchus scouleri, M'Coy. 
? Polycope sp. 

and other ostracods. 
Trilobita. 

*Phillipsia Eichwaldi, Fisch. 
„ mucronata, M'Coy. 

Bryozoa. 
Batostomellid (probably new species). 

*Fenestella membranacea, Phill. 
„ aff. plebeia, M'Coy. 
„ sp.' 

*Glauconome sp. 
? Septopora sp. 
Tabulipora scotica, Lee. 
? „ minima, Lee. 

*Rhabdomeson rhombiferum, Phill. 
Cf. „ „ Young (non Phill.). 

Brachiopoda. 
*Crania quadrata, M'Coy. 

Orbiculoidea nitida, Phill. 
Dielasma, cf. sacculum, Mart. 

*Terebratula hastata, Sow. 
Spirifer semicircularis, Phill. 

„ cf. integricosta, Phill. 
" Martinia " decora, Phill. 
Seminula ambigua, J. Sow. 

*Orthis michelini, Lev. 
Pugnax pleurodon, Phill. 
Productus martini, Sow. 

* „ scabriculus, Mart. 
,, aculeatus, Mart. 
„ setosus, Phill. 

* „ longispinus, Sow. 
* „ semireticulatus, Mart. 
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Lamellibranchiata. 
Aviculopecten subconoideus, E.. Eth., jun. 

„ clathratus, M'Coy. 
„ knockonniensis, M'Coy. 
„ dissimilis, Flem. 
„ ? interstitialis, Phill. 
„ tabulatus, M'Coy. 

*Allorisma sulcata, Flem. 
Edmondia unioniformis, Phill. sp. 

„ senilis, Phill. sp. 
expansa, Hind. 

„ sulcata, Phill. sp. 
? Eumicrotis hemisphmricus, Phill. 

*Entolium sp. 
Leiopteria divisa, Hind. 

„ lunulata, Phill. sp. 
Limatulina alternata, M'Coy sp. 
Nuculana attenuata, Phill. 

*Grammatodon semicostatus, M'Coy sp. 
„ obtusus, Phill. 

Myalina peralata, de Kon. 
* „ lamellosa, de Kon. 
Mpilomorpha rhombea, Phill. sp. 
Nothamusium sp. nov. 
Pseudamusium anisotum, Phill. sp. 
Pinna flabelliformis, Martin. 

„ mutica, M'Coy. . 
Pteronites lotus, M'Coy. 

„ angustatus. 
? Posidoniella sp. 
Protoschizodus curtus, Meek. 

„ obliquus, M'Coy. 
* „ axiniformis, Portl. sp. 
Sanguinolites tricostatus, Portl. sp. 
Sedgwickia gigantea, M'Coy. 

* „ ovata, Hind. 
*Syncyclonema Sowerbyi, M'Coy sp. 
Schizodus wheeleri, Swallow. 

„ cf. pentlandicus, Rhind. 
Solenomya costellata, M'Coy sp. 
Scaldia benedeniana, de Kon. 

Gasteropoda. 
Bellerophon sp. aff tenuifascia, J. de C. Sow. 

„ (Euphemus) urei, Flem. 
K 
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Cephalopoda. 
? Orthoceras Icevigatum, M'Coy. 

„ cylindraceum, Flem. 
„ sulcatum, Flem. 

? Discitoceras sp. 

Psephodus magnus, Ag. 
Rhizodus ornatus, Traq. 

*Callopristodus pectinatus, Ag. 

ZONE I . 

Hydrozoa. 

••'Palceocoryne sp. 

Zaphrentis constricta, Carr. 

Archceocidaris urei, Flem. 

*Ophiurid plates ? 

*Spirorbis sp. 

*Bairdia plebeia, Reuss. 
* „ subelongata, J. and K. 
*Cythere ventricornis, J. and K. 
* » sp. 
*Vkichia bituberculata, M'Coy. 

Trilobita. 
Phillipsia Eichwaldi, Fiseh. 

Macrochilina ventricosa, de Kon. 
*Dentalium priscum, Gold! 

Pieropoda. 
Conularia quadrisulcata, Sow. 
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Bryozoa. 
Tabulipora scotica, Lee. 
Fenestella sp. 

Brachiopoda. 
-Chonetes laguessiana, de Kon. 
Productus punctatus, Mart. 

Gasteropoda. 
Bellerophon {Euphemus) urei, Flem. 

„ . sp. 
Dentalium sp. 

Cephalopoda. 
•Orthoceras sulcatum, Flem. 
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